Patients with psychiatric disorders such as schizophrenia commonly present with impaired language. Here we investigate language in schizophrenia with a focus on inflectional morphology, using an intensively studied and relatively well-understood linguistic paradigm. Patients with schizophrenia (n = 43) and age-matched healthy control subjects (n = 42) were asked to produce past tenses of regular (slip), irregular (swim), and novel (plag) English verbs. Patients were impaired at regulars and novels (slipped, plagged), with relative sparing of irregulars (swam), controlling for numerous subject-and item-specific factors (e.g., IQ, phonological complexity). Additionally, patients' thought-disorder scores significantly predicted their performance at regular and novel (but not irregular) past-tense production. The results support grammatical deficits in schizophrenia, with a relative sparing of lexical memory, and suggest that thought disorder may be linked with grammatical impairments in the disorder.
Introduction
Schizophrenia is strongly associated with language problems, including (but not limited to) poverty of speech (alogia) and disorganized speech. Language abnormalities are part of the diagnostic criteria for schizophrenia, and a range of studies have examined language in the disorder. Here we employ a well-studied language paradigm in an effort to elucidate the language profile in schizophrenia, and to examine how this profile relates to other cognitive functions associated with the disorder.
Idiosyncratic vs. rule-governed linguistic knowledge
Language depends both on idiosyncratic knowledge (e.g., unpredictable form-meaning mappings) and rule-governed knowledge (e.g., predictably structured form-meaning mappings). This distinction between rule-governed and idiosyncratic aspects of language has been widely studied in a paradigm that contrasts two types of morphological mappings: regular (described by a default rule; e.g., -ed-affixation in English past tense formation) and irregular (idiosyncratic, unpredictable mappings; e.g., for irregular past tense forms: bring-brought, sing-sang) (Joanisse & Seidenberg, 1999; Pinker, 1999; Pinker & Ullman, 2002; Rumelhart & McClelland, 1986; Ullman, 2001; Ullman et al., 1997) . According to "dualsystem" models, irregular past tense forms (e.g., sprang) always depend on the mental lexicon, whereas real and novel regular past tenses (e.g., walked, blicked) are generally computed by the mental grammar, which combines verb stems (e.g., walk) with affixes (e.g., -ed) (Pinker, 1999; Pinker & Ullman, 2002; Ullman, 2001; Ullman et al., 1997) . Note, however, that regular past-tense forms could be memorized in the mental lexicon, and indeed are under various conditions, such as high frequency regulars, or -of particular interest here -as a compensatory mechanism in the face of grammatical deficits (Alegre & Gordon, 1999; Prado & Ullman, 2009; Ullman & Pierpont, 2005; van der Lely & Ullman, 2001) . Such memorization can be detected by testing for "frequency effects" (e.g., faster or more accurate responses to more frequent forms) for regular inflected forms. Frequency effects suggest storage -and indeed they are consistently found for irregular inflected forms, which must be stored -whereas the absence of such effects suggests a lack of storage.
Evidence has linked the mental lexicon and the mental grammar to distinct neurocognitive systems. According to the dual-system Declarative/Procedural model, the mental lexicon depends on the declarative memory system, whereas the mental grammar relies on
